INTRODUCTION
Pockmarks in the northern North Sea are believed to have been formed by rapid expulsion of gas and liquid through the seabed, displacing fine-grained sediment and forming characteristic craters (Hovland & Judd 1988) . Much of the gas forming these pockmarks is believed to b e methane. It has been suggested that methane seeping from pockmarks and micro-seepages in the North Sea increases local benthic production through a bacteria-based food web (Hovland & Judd 1988 , Hovland & Thomsen 1989 . This suggestion was based on video recordings of the seabed which indicated that a richer fauna was associated with pockmarks and seepage sites as compared to the surrounding areas.
Hydrocarbon-rich sediments tend to have higher sulphate reduction rates and hence high concentrations of sulphides (Ivanov et al. 1989) . Invertebrates which (C Inter-Research/Printed in Germany obtain their nutrition from symbiotic sulphur-oxidising or methane-oxidising bacteria have been found at hydrocarbon seeps in the Skagerrak (Schmaljohann & Flugel 1987 , Schmaljohann et a.1. 1990 ), off California , Kennicutt et al. 1989 ) and on the Louisiana Continental Slope (Kennicutt et al. 1985) . Stable isotope ratios of animal tissues and food sources are used to infer the form of nutrition and to indicate the presence of petroleum-derived carbon in the benthic food web , Paul1 et al. 1985 , Kennicutt et al. 1989 .
Pockmarks are common, u p to 40 kmp2, on the thick deposits in the central part of the Fladen Ground basin in the northern North Sea (Jansen 1976 , Long 1986 . The surface deposits are typically soft multi-layered nluds containing subordinate silty and sandy horizons. These soft muds overly a stiff, dark gray, silty-clay of the Swatchway and Claypit Formations. This clay was subjected to ice-loading in the late Weichselian, result-ing in a discrete boundary between the stiff clay and the upper, mainly Holocene, deposits. A large pockmark with active methane seeps in UK block 15/25 was first described by Hovland & Sommerv~lle (1985) . Boomer and side-scan sonar data indicated that in the centre of the depression 17 m of sediment had been removed to expose the firm clay below. The gas escaping from this pockmark has been reported to be biogenic methane, 613C -70 %o (Hovland & Irwin 1989) . The closest producing oil field to the site is the Balmoral, ca 10 km to the south east.
The objectives of the present study were to investigate the geochemistry and biology of this pockmark and its surroundings to establish whether methane was contributing carbon to the benthic food web and whether species dependent on sulphur-oxidising bacteria were a n important part of the fauna.
METHODS
The pockmark at 58'16.95'N, 00°59.20'E was surveyed and sampled using FRV 'Scotia' on 6 June 1989 and MV 'Resolution' on 11 to 12 July 1989. It is a shallow depression ca 600 by 300 m across with a maximum depth of 18.5 m below the surrounding sea floor, which lies at 150 m below sea level. The depression was located using the Pulse 8 navigation system on the 'Scotia' and by Decca Navigator on the 'Resolution'.
Sediment samples were collected with a SmithMcIntyre grab sampling 0.1 m*, a gravity corer or a multiple corer on the 'Scotia' (S1 to S1 l), and with a box corer (Jonasson & Olausson 1966) sampling 0.085 m2 on the 'Resolution' (R1 to R8). The locations of the sampling sites are shown in Fig. 1 : their exact position in relation to the centre of the pockmark can be judged from the water depth in which they were collected. Samples for chemical analysis were taken from subcores from the central part of the box and sliced horizontally, or directly from the box core after removal of a side panel of the liner and the sediment immediately adjacent to it. Sub-cores for gas analysis were handled in a glove bag under nitrogen, and core sections were extruded into sample jars containing sodium azide In degassed water; methane was determined by analysis of samples of the headspace gases in the jars . Water samples were collected in plastic N I 0 reversing bottles. At the pockmarks the cast of bottles was positioned within, or as close as possible to, the 'plume' seen on the echo sounder record (Fig. 3) . The water was transferred through a PVC tube to sample bottles, containing sodium azide, in a glove bag under nitrogen. The 150 m1 bottles were partially filled, leaving a nitrogen headspace, and immediately sealed with PTFE-coated silicone rubber septa. After shalung for 1 h to equilibrate the gases methane was determined in aliquots of the head space gas. Samples (1 ml) of sediment for reduced sulphur analysis were taken in a cut-off plastic syringe and stored under argon in 2 % w/v cadmium chloride solution. Elemental sulphur was extracted by shaking with hexane under argon and determined by HPLC (Lauren & Watkinson 1985) . The remaining sediment was acidified under argon with 5.5 M hydrochloric acid; the hydrogen sulphide evolved was trapped in neutralised zinc acetate solution and measured by the technique of Cline (1969) . A second hexane extraction was performed to remove elemental sulphur formed during acidification and sulphur was again determined by HPLC of aliquots of the hexane solution. Acid-volatile sulphide was calculated as the total of the sulphide in the zinc acetate trap plus the sulphur in the second hexane extraction. Chromous-reducible sulphide, largely pyrite, was determined on the residue by reduction with chromous chloride (Zhabina & Volkov 1978) , trapping the hydrogen sulphide produced in zinc acetate, and determination by the method of Cline (1969) .
Sulphate reduction rates were determined by the 35S-tracer technique ( J~r g e n s e n 1978). A 4 m1 sediment sample was taken in a 5 m1 cut-off plastic syringe and the cut end was sealed w~t h a rubber bung. Then 5 111 of carrier-free 35S042-(5 pCi) was injected into the sediment through the plunger seal of the syringe. The syringe was incubated in the dark in a water bath at the in situ sediment temperature, 7.5"C, for 12 h. After this time the sediment was transferred to a vial containing 5 m1 of 2 O/O cadmium chloride solution under argon and shaken to stop further bacterial action. Reduced sulphur species were fractionated as above before determining the radioactivity in the fractions. Results are reported in this paper as the sum of So + acid-labile sulphide + chromous-reducible sulphide. Hexane extracts were washed 6 times with distilled water to remove any residual sulphate. Controls containing 5 p1 of 35S042-in 5 m1 of cadmium chloride were treated in a similar manner to the sediment samples. The sulphate concentration in the interstitial water was determined by HPLC using a 25 X 0.4 cm column of 5 pm Spherisorb ODS-1 eluted with 10 mM NaH2P04 and 0.7 mM tetrabutylammonium hydroxide, pH 6.3, at 40°C: a Shimadzu CDD-6 conductivity detector was used for determining the ions. The rate of sulphate reduction was calculated from the amount of 35S-s~1-phide and -elemental sulphur formed and from the concentration and activ~ty of the sulphate.
Methane oxidation rates were measured on 5 m1 sediment samples, suspended in 3 m1 of 0.2 pnl filtered seawater contained in a 20 m1 septum vial. Methane was added to the air headspace to bring the final concentration to 600 vpm. The vials were incubated in a shaking water bath at 7.5"C. Aliquots (100 p1) of the headspace gas ware analysed for methane at ca 12 h intervals.
Samples of carbonate cement were examined by light microscopy and selected pieces were subjected to X-ray micro-analysis on a JEOL 35C scanning microscope fitted with a Link detector and 860 analysls system. Sensivity factors were obtained using a sample of pyrite (Camborne School of Mines). Some of the cement was ground in a ball mill and used for stable isotope ratio determinations.
Sediment samples for nematode identification were taken from the centre of the box cores, using a cut-off syringe of 26 mm i. d . , to a depth of 90 mm. The samples were extracted according to Austen & Warwick (1989) . Numbers of Astomonema sp. (see 'Results') at different sediment depths were determined on frozen sediment samples from one core. Macrofauna was collected by washing the sediment through a 0.5 mm mesh sieve. Additional macrofauna samples were collected from 2 hauls of an 8 ft (2.44 m) Agassiz trawl towed through the centre of the pockmark.
Animals and tissues for carbon isotope analysis were treated with 2 M hydrochloric acid to remove inorganic carbonate, washed in de-ionized distilled water, dried at 60°C and ground in a ball mill. These samples were prepared for stable isotope analysis by combustion in sealed quartz tubes at 750 to 800 "C. The resulting CO2 was cryogenically purified at -78 "C and analyzed with a Finnigan MAT 251 isotope ratio mass spectrometer. Results are reported relative to the Peedee Belenlnite standard in the b notation: isotope analysis of this cement gave a 613C of -36.1 %o. son in Fig. 4b . The calcium signal comes from the X-ray micro-analysis of typical sand grains ( Fig. 4a) calcium carbonate cementing the particles together. and dark mineral grains (Fig. 4c ) in the rock showed Sediment macrofauna species and their observed that it contained potassium feldspar and pyrite partidensities are listed in Table 1 . Within the pockmark cles: a sample of authentic pyrite is shown for comparimacro-infauna was most frequent where the underlying grey clay was covered by a poorly-consolidated brown silt. The firm clay in the bottom of the pockmark (R3, R6 and R?) contained few animals. Although the corer penetration was limited there, the greatly reduced number of individuals was most likely due to other factors. In samples from the sides of the pockmark at least 70 % of the animals were present in the upper 10 cm section.
RESULTS

Echo
The macrofaunal community structure of the pockmark and its environs was examined using multjdimensional scaling ordination (MDS). As only 5 individuals were taken In the 3 cores from the basal firm clay (R3, R6, and R7) these were excluded from the analysis. On the basis of the remaining samples there was no real difference in structure between the fauna on the sides of the pockmark ( R I , R5, R8, S1 and S2) and that from the surrounding level bottom (S4, S5 and S6). Numerically, this assemblage was dominated by the polychaetes Paramphinome jeffreysi, Levinsenia gracilis, Heteromastus filiformis, Spiophanes kro yerii, the bivalve Thyasira equalis and juvenile echinoderms Echinocardium sp. These 6 species accounted for 65 O/ O of the total individuals. Although foraminifera were abundant they were not enumerated.
The total macrofauna abundance was heavily influenced by the numbers of juvenile Echinocardium sp. These were abundant in the samples collected in June but had decreased substantially by July. The Meiofauna in the cores from both the bottom and sides of the pockmark was dominated by nematodes, and only this taxon was identified and enumerated. The species and densities for the nematodes in the 4 core samples examined are listed in Table 2 . Both samples from the sides of the pockmark had more species, 69 for R5 and 75 for RI, than the samples from the base, 29 for R6 and 37 for R3. A mouthless and gutless nematode, Astomonema sp., was the dominant species in 3 of the 4 cores. It was particularly abundant in the 2 core samples, R 1 and R5, from the side of the pockmark where it comprised 27 "/0 of the total nematodes. The distribution of this nematode with depth In the sediment of R1 is illustrated in Fig. 5a . A maximum In distribution at 5 to 8 cm depth coincides with a maximum in elemental sulphur content. So was the major form of reduced sulphur at this depth in the core. Sulphate reduction rates and total sulphide concentrations in the same core are shown in Fig. 5b .
The locations of the sediment and water samples analyzed are shown in Fig. 1 . There was no detectable hydrogen sulphide in any of the samples but high insoluble sulphide concentrations were present in many (Tables 3 and 4 ) . Samples from the plateau, at a water depth of 150 m , near the pockmark had low total reduced sulphur concentrations, 1 to 4 mg-at. dm-3 in the upper 10 cm of the sediment (Table 4 ) ; the one exception being S9. S9 was taken close to an active methane seep, in a small pockmark 1 km north of the main site investigated, and had a sulphide concentration of 33 mg-at. S dm-3 at 10 cm sediment depth. Changes in the reduced sulphur concentration with depth were noticeably erratic in cores from the side of the pockmark, R I , R 5 and R8, when compared with cores from the bottom of the pockmark or the surrounding plateau. Methane concentrations were low in R1 from the side of the pockmark (Fig. 5c) . The concentrations varied from <5 nmol dm-3 in the upper 10 cm of sediment to 237 nmol dm-3 sediment at 30 cm depth. Aerobic methane oxidation was 0.42 + 0.19 pm01 dmP3 sediment h-' (n = 5) in the upper 6 cm of sediment in samples from R1 No oxidation was detected below this depth in the core. Neither methane nor aerobic methane oxidation could be detected in the upper 10 cm of sediment from R 6 from the pockmark base. Methane concentrations observed in the water column are plotted against water depth in Fig. 6 . The concentrations were in the range < 0.5 to 60 nM. The highest concentrations were found in the samples taken close to the pockmark areas where the echo sounder suggested that gas bubbles were present in the water column (Fig. 3) . The carbon isotope compositions of the fauna in and around the pockmark and the composition of the organic carbon and carbonate in the sediment from R1 and R5 are given in Tables 5 & 6 respectively.
DISCUSSION
Sediments from the large pockmark are characterized by the presence of high total sulphide concentrations in the surface layers, as compared to surrounding areas. No hydrogen sulphide odour was detected in any of the sediment samples, implying that the concentration of free sulphide was less than 0.1 pM (Dando et al. 1985) . The higher sulphide levels may be due to an increased sulphate reduction rate, commonly found in hydrocarbon-rich sediments (Ivanov et al. 1989 ), or to the removal of the surface sediments and exposure of older sediments rich in sulphide. The sulphate reduction rate was measured in only one core, RI. This rate was 6. The sulphate reduction rate in the core peaked at ca 10 cm sediment depth (Fig. 5b) , coinciding with the disappearance of upward-diffusing methane (Fig. 5c) . Anaerobic methane oxidation rates have been shown to reach a maximum at depths coinciding with a peak in sulphate reduction activity in sediments from the Skagerrak (Iversen & Jsrgensen 1985) . These anaerobic methane oxidation rates of 0.8 to 1.1 mm01 methane m-' d-' were of the same order as the aerobic methane oxidation rate found for the surface sediments in RI, 0.6 mm01 methane mP2 d-l. The presence of aerobic methane oxidation in the surface layers suggests that some methane must be reaching the surface. The high ratio of acid-labile sulphide to chromous reducible sulphide in several of the samples from the bottom of the pockmark supports the sulphate reduction studies and indicates that much of the reduced sulphur is of recent origin. Sulphide in deeper sediments would be expected to be present mainly as chromous reducible sulphide. However, sediment from the side of the pockmark showed great patchiness in the concentration of insoluble sulphides -as much as 2 orders of magnitude difference between sequential samples from a sub-core (Table 3) . This may be due to physical displacement of sediment from elsewhere in the pockmark by gas or liquid expulsion or to lateral seepage of hydrocarbons. These extreme variations in sulphide concentrations are generally associated with sporadic distribution of organic matter in the sediment. The large number of fish otoliths in the pockmark suggests that there have been several massive displacements of sediment followed by winnowing of the lighter fractions. It is therefore probable that the high sulphide concentrations are due to a combination of enhanced reduction rate and to the removal of the surface, more aerobic, clays.
Sulphide-rich sediments enable thyasirid bivalves with chemoautotrophic sulphur-oxidising bacteria , Thyasira sarsi and T. equalls, to thrive in the pockmark sediments. T. sarsi has also been found at methane seeps in the Skagerrak at 300 m depth, where it is associated with the pogonophore Siboglinum poseidoni, an animal obtaining nutrition from endosymbiotic methane-oxidising bacteria (Schmaljohann et al. 1990) . T. sarsi is generally found in association with organic-rich sediments with high total sulphide concentrations. It is common in several fjords along the Norwegian coast ). This species has not previously been described from the Fladen Ground. Neither has it been recorded from other non-hydrocarbon-enriched muddy sediments in the Skagerrak or North Sea (McIntyre 1961 , Petersen 1977 , Josefson 1985 ). An exception is a single specimen found by Petersen in a sample from 165 m in the region of the Skaggerak known to have methane seeps. Shell lengths of up to 20 mm, the maximum size of the species in Europe (Jensen & Sparck 1934), were collected, suggesting the pockmark provides a good habitat for this thyasirid. T. equalis is also abundant elsewhere on the Fladen Ground (Mclntyre 1961) . The latter species appears to have less dependence than T. sarsi on sulphur-oxidising symbiotic bacteria, based on the activity of ribulosebisphosphate carboxylase and the number of bacteria in the gills , Southward 1986 .
Carbonate-cemented sediment slabs from the base of this pockmark were described by Hovland & Irwin (1989) . A retneved portion contained small compartments enclosing pyrite framboids. The carbonate had a b13C value of 5 1 . 5 460 compared with -71 460 for the escaping methane gas. The sample retneved on the 'Resolution' cruise was heavier, -36.1 9/00, indicating smaller input from authigenic carbonate. Gas plumes were observed on acoustic records when the pockmark was first surveyed in 1983 (Hovland & Sommerville 1985) and have been seen in subsequent surveys in 1985 (Hovland & Judd 1988) , as well as during this study. The gas efflux is probably responsible for preventing accumulation of fine sediment in the bottom of the pockmark.
The macrofauna samples (Table 1) show that there is a rapid transition from a very scarce fauna in the stiff clay at the base of the pockmark to the normal fauna of the Fladen Ground. This is illustrated by comparing R3, R6 and R7, at 167 to 168 m water depth, with R1 and S2, at 162 to 166 m. The rapid change presumably relates to the presence or absence of consolidated clay in the surface layers. Even in the softer sediments there was no evidence of deep burrow systems in the box core samples, indicating that an extensive deep-burrowing fauna was not present. Adult bivalves and brittle stars were noticeable by their absence and only a few specimens were collected in the Agassiz trawls.
There are 2 comprehensive studies of the benthic macrofauna in this sector of the North Sea (Hartley 1984 , Eleftheriou & Basford 1989 ) and a study of the benthic fauna of the Fladen Ground by McIntyre (1961) . The survey by Eleftheriou & Basford can be used for comparison since it is based on single 0.1 m2 grab samples sieved through a 0.5 mm mesh. Of 76 stations sampled in the survey only 4 had less than 30 species, with the lowest number being 25. This compares with 15 to 24 species (for comparative purposes all the thyasirids in our samples were counted as a single species) in the 8 samples from the softer sediments in the region of the pockmark, and 0 to 4 species from the 3 samples taken from the base. The 8 samples from the soft mud contained 708 to 1550 ind. m-2; the pockmark sample with the greatest density of individuals (Sl) came from the edge of the pockmark. Only 3 of Eleftheriou & Basford's 76 samples contained lower numbers of individuals. A better comparison with the latter study is to compare our results with those from the 16 subgroup IV stations, also from the Fladen Ground. These 16 statlons had a range of species numbers of 27 to 80 and of total abundance of 1760 to 5930 organisms mP2. McIntyre's (1961) study of 20 van Veen grab samples (0.1 m2) from the Fladen Ground contained 89 species (including thyasirids but excluding foraminifera) and 2476 ind.
The biomass at the 16 stations of Eleftheriou & Basford was 0.7 to 9.7 g estimated dry weight m-2, with a mean of 3.1, and for McIntyre's study it was ca 6.6 g m-' (assuming that dry weight was 80 O/o of formalin-preserved wet weight). This compares with estimated values of 0.3 to 3.9 g for our samples from the side of the pockmark. The biomass figures in all the individual samples was heavily influenced by single large animals. At present we cannot be certain of the extent to which the differences observed between numbers of species and numbers of individuals reflect true 'between-year' differences or seasonal variation or both.
The meiofauna in this pockmark was dominated by nematodes, as previously found by McIntyre (1964) for samples from the Fladen Ground in 146 m depth at 58" 201N, 05" 30'E. In the samples from the side of the pockmark the density of all nematodes was 533 X l o 3 m-' and 719 X 103 m-2 compared to between 755 and 3020 X 103, with a mean of 1845 X 103 m-', in McIntyre's samples. As with the macrofauna there is a n impoverished population at the base of the pockmark. We suggest that fluid leakage from the pockmark is sufficient to remove the silty surface sediments and prevent the establishment of a stable community at the base. Further surveys of pockmarks and their surrounding sediments are needed to verify this.
The dominant nematode found in the present investigation was a species of Astomonerna. The species from the pockmark closely resembles A. jenneri (Ott et al. 1982) in general form, in lack of mouth and gut, and in the appearance of its endosymbiotic bacteria. (This nematode will be described in a separate publication by M. Austen & R. M. Warwick, and its symbiotic bacteria will be described by E. C. Southward.) A. jennen was found in reducing muddy intertidal sandflats, in North Carolina, USA, living in the outer part of polychaete tubes. Other mouthless species of Astomonema have been described from mud at 310 to 650 m in the Gulf of Lion, France (Vitiello 1971), at 19 m depth in fine sand in the Bay of Morlaix, north Brittany, France (Boucher & Helleouet 1977) , and in a sandy-silt bottom at 40 m depth in the northern Adriatic (Vidakovic & Boucher 1987) . Gutless nematodes have not previously been described from the vicinity of hydrocarbon seeps and this pockmark is the only habitat so far described where free-living nematodes with endosymbiotic bacteria are the dominant species in the meiofauna.
We do not have direct evidence for the type of bacteria present in these nematodes. The bacteria, when examined by TEM (E. C. Southward pers, comm.), most resemble the presumed sulphur-oxidising endosyn~bio-tic bacteria found in gutless oligochaetes (Giere & Langheld 1987) . They do not have internal membrane systems typical of either type I or type I1 methanotrophs and the methane content of the sediment cores in which they were found does not suggest that this would b e a suitable energy source. Since thyasirid bivalves known to have symbiotic sulphur-oxidising bacteria live in the sediments of the pockmark it is likely that these associations between nematodes and prokaryotes use the same resource. The depth distribution of Astomonerna sp. in R1 indicated that it had a maximum abundance at a depth of 5 to 8 cm, coinciding with a maximum concentration of elemental sulphur. This depth was just above a region of high sulphide concentration, and the zone of maximum sulphate reduction rate, and below the region of aerobic methane oxidation. If Astomonen~a does depend for its nutrition on symbiotic sulphur-oxidising bacteria this is precisely the region of the sediment in which it would be e x p e c t e d to occur, a t t h e interface b e t w e e n t h e oxidised a n d r e d u c e d zones. Ott & Novak (1989) h a v e demonstrated a similar sediment distribution for t h e stilbonematine n e m a t o d e s which h a v e guts b u t a p p e a r to f e e d o n t h e ectosymbiotic bacteria growing o n their cuticle. T h e s e ectosymbionts a r e also p r e s u m e d to b e s u l p h u r oxidisers.
Tissues from animals collected in t h e trawls across t h e p o c k m a r k g a v e 613C values mostly in t h e r a n g e e x p e c t e d for b e n t h o s feeding heterotrophically o n plankton-derived organic carbon (-16 to -20 %o).
M u c h g r e a t e r 13C depletions would h a v e b e e n expected if there w a s a n extensive food w e b b a s e d o n free-living methanotrophic bacteria oxidising m e t h a n e with a depletion of -71 %o. T h e r e w e r e a f e w exceptions to t h e a b o v e values: a n Echinocardium flavescens with a 6I3C of -22.9 %o, 2 Pennatula phosphorea with values of -21 a n d -22.8 %, a n d Thyasira sarsi. T h e 3 s p e c i m e n s of this thyasirid analysed s h o w e d depletions b e t w e e n -31 a n d -35 %O a n d shell 613C values of -4.8 a n d -5.1 %o. S u c h values for T. sarsi fall b e t w e e n those observed for animals found in organic-enriched fjord m u d s a n d a m e t h a n e -s e e p site in t h e S k a g e r r a k (Spiro e t al. , Schmaljohann e t al. 1990 ).
T h e results from t h e s e first cruises to study t h e biology of a North S e a pockmark with a n active m e t h a n e s e e p s u g g e s t that t h e m e t h a n e carbon is not contributi n g to t h e carbon of t h e surrounding infauna o n a significant scale. T h e r e is little e v i d e n c e that isotopically light m e t h a n e carbon is m a k i n g a significant contribution to t h e tissue carbon of t h e benthic invertebrates a r o u n d t h e pockmark. T h e bI3C values of t h e sedimentary organic matter a n d carbonate from 2 cores from t h e pockmark sides a r e in t h e expected r a n g e for normal marine sediments a n d s h o w n o evidence for organic matter formed b y methanotrophy or chemoautotrophy nor for t h e presence of authigenic carbonate. This is additional evidence for t h e domin a n c e of photosynthetic carbon i n this ecosystem. Any significant contribution of m e t h a n e carbon to the food chain is likely to b e confined to locations very close to t h e actual g a s s e e p w h e r e t h e carbonate-cemented s a n d s t o n e occurs (Hovland & J u d d 1988) : m o r e precise sampling will b e n e e d e d to s h o w this. This conclusion contrasts with t h e suggestion b y Hovland & J u d d (1988) a n d Hovland & T h o m s e n (1989) that t h e f a u n a a r o u n d North S e a pockmarks a n d m e t h a n e s e e p s is d e p e n d e n t o n a hydrocarbon-based food chain. It is possible that t h e greater density of visible fauna observed on video records from a variety of different sites is d u e partly to t h e h a r d substrate (carbonate c e m e n t slabs a n d shells), providing a habitat for anthozoans a n d bryozoans, a n d partly to resuspension of t h e bottom sediments b y escaping gas. T h e resuspension could provide additional food for filter feeders. Small fish would b e more a b u n d a n t d u e to t h e shelter provided by t h e rocks a n d shell debris.
